Striped Bass Research, Virginia - Completion Report 1984 by Virginia Institute of Marine Science
W&M ScholarWorks 
Reports 
1984 
Striped Bass Research, Virginia - Completion Report 1984 
Virginia Institute of Marine Science 
Follow this and additional works at: https://scholarworks.wm.edu/reports 
 Part of the Aquaculture and Fisheries Commons, and the Marine Biology Commons 
Recommended Citation 
Virginia Institute of Marine Science. (1984) Striped Bass Research, Virginia - Completion Report 1984. 
Virginia Institute of Marine Science, College of William and Mary. http://dx.doi.org/doi:10.21220/
m2-exq9-3y36 
This Report is brought to you for free and open access by W&M ScholarWorks. It has been accepted for inclusion in 
Reports by an authorized administrator of W&M ScholarWorks. For more information, please contact 
scholarworks@wm.edu. 
,.. 
VIMS 
SH 
351 
B3S71 
1984 
.. 
STRIPED BASS RESEARCH, 
VIRGINIA 
Part 1: Juvenile Striped Bass Seining Program 
Part II: Characterization of Virginia's 
Commercial Fisheries 
Completion Report 1984 
Virginia Institute of Marine Science 
School of Marine Science 
The College of William and Mary 
Gloucester Point, Virginia 23062 
\J\ 01 5 
( , COMPLETION REPORT 
Striped Bass Research, Virginia 
Part I: Juvenile Striped Bass Seining Program 
Project AFC 12, Segments 1-4 
July 1980 - September 1984 
Prepared by 
James A. Colvocoresses 
Virginia Institute of Marine Science 
School of Marine Science 
College of William and Mary 
Gloucester Point, Virginia 23062 
'-
r; 
.-. 
PART I 
TABLE OF CONTENTS 
Page Number 
Preface ................................................... 
Acknowledgments ........................................... 
List of Tables ............................................ 
List of Figures ........................................... 
Summary ................................................... 
Introduction .............................................. 
Methods ................................................... 
Results ................................................... 
Objective 1: Establish the relative numbers of juvenile 
striped bass (1984 year class) and cohabitant species 
and quantify environmental conditions at the time of 
collection. 
Transformation and Standarization of Data .... 
..................................... Stocking 
1984 Catches ................................. 
Cohabitant species ••••••••••••••••••••••••••• 
Objective 2: Examine relationships between juvenile 
striped bass, cohabitant species, measured or proxy 
environmental parameters and commercial catch data. 
Relationships to Environmental Parameters •••• 
Relationships with Cohabitant Species •••••••• 
Relationship to Commercial Catches ••••••••••• 
iii 
v 
vi 
viii 
X 
1 
2 
4 
4 
10 
14 
16 
17 
20 
21 
Discussion and Conclusions •••••••••••••••••••••••••••••••• 22 
Literature Cited •••••••••••••••••••••••••••••••••••••••••• 26 
ii 
r( 
I ) 
-,) 
"' 
_, 
' ! 
PREFACE 
The research reported herein is directly in response to 
priorities established in the "Action Plan" of the Emergency Striped 
Bass Study (the Chafee Amendment (PL 96-118) of the Anadromous Fish 
Conservation Act (PL 89-304)). The Amendment was the result of a 
decline in striped bass landings along the Atlantic Coast that began 
in the mid-1970's. The Virginia Institute of Marine Science (VIMS) had 
previously conducted a juvenile striped bass seining program from 1967 
through 1973 which was discontinued at that point due to a loss of 
funding. The program was reinstated in 1980 with funding from the 
National Marine Fisheries Service under the Chafee Amendment. This 
report summarizes the results of the 1984 sampling period and compares 
these results with the previous work. 
Specific objectives planned for the 1984 program were to: 
1. Establish the relative numbers of juvenile striped bass (1984 year 
class) and cohabitant species and quantify environmental 
conditions at the time of collection. 
2. Examine relationships between juvenile striped bass, cohabitant 
species, measured or proxy environmental parameters, and 
commercial catch data. 
In addition to these two objectives, other objectives addressed 
in earlier segments were: 
3. Develop an automated juvenile striped bass data base (Dias 1982). 
4. Compare Virginia and Maryland beach seining techniques (Burton and 
Dias 1981; Dias 1982). 
iii 
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5. Analyze stomach contents from cohabitant species and evaluate their 
role as predators/competitors with early life history stages of 
striped bass (Dias 1982). 
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SUMMARY 
1. A total of 596 young-of-the-year striped bass were collected in 
106 seine hauls during the 1984 survey, for an average of 5.62 
fish per haul. This was the highest average in the 12 years 
sampled, but a highly disproportionate number (252) were taken in 
a single collection. 
2. Application of a logarithmic transformation to the data serves to 
normalize it and reduce the relative variance. The data base was 
also standardized between years to a common sampling period and 
area. 
3. Based on the transformed, standardized data set, 1984 had the 
highest average catch. rate observed during the recent survey 
(1980-1984). Direct comparisons with the earlier survey (1967-
1973) are tenuous until differences in efficiency between sampling 
methodologies can be quantified. 
4. Relationships between juvenile striped bass catch rates and 
environmental parameters in 1984 were essentially the same as 
those noted previously. 
5. Changes of abundance in juvenile white perch, the most commonly 
cooccurring species with young-of-the-year striped bass on the 
Virginia nursery ground, as compared to those of young-of-the-year 
striped bass, do not show any evidence of competitive displacement 
between the two species. 
6. A longer time series of data will be required before the results 
of the present study can be effectively compared to commercial 
landings. 
7. Comparisons of stocking releases of juvenile striped bass in the 
James drainage with proximal catch rates and size frequencies show 
no evidence of any impact of stocking efforts on survey results. 
8. Annual fluctuations in juvenile striped bass recruitment are not 
consistent in either magnitude or direction in the different r1ver 
systems of the Chesapeake Bay. 
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INTRODUCTION 
The recent sharp decline in the commercial landings and other 
estimators (scientific survey data) of the Atlantic Coast striped bass 
(Morone saxatilis) stocks (Boreman and Austin 1985) have lead to deep 
concern over the present condition of these stocks, particularly those 
of the Chesapeake Bay. The State of Maryland has imposed a tQtal and 
indefinite moratorium on the taking of striped bass. Other states face 
federally legislated moratoria if they do not establish drastic 
regulation of their striped bass recreational and commercial 
fisheries. Under such circumstances the monitoring of stock size and 
annual recruitment is of critical importance. 
Estimates of juvenile abundance are a key element of recently 
developed models of recruitment and reproductive capacity of striped 
bass stocks. Goodyear (1985) reported a strong relationship between 
reported landings and prior Maryland seine indices of young-of-the-
year abundance and concluded that such indices provided a useful 
measure of recruitment. Subsequently, the Maryland juvenile index has 
been used as an estimate of recruitment in the development of an egg 
deposition model (Boreman and Goodyear 1984). Simulations run with 
this model to evaluate potential effects of various fishery management 
strategies are presently receiving strong attention by the Interstate 
Fisheries Management Program bodies. 
This report summarizes the results of the 1984 Virginia juvenile 
striped bass seining program and compares these results to those 
obtained in previous years under the present program (1980-1983) and 
during an earlier but similar program (1967-1973). The major goal of 
this project is to monitor the relative abundance of zero-age-class 
striped bass in the three major Virginia river systems (James, York 
and Rappahannock) while concurrently attempting to identify 
significant variables which contribute to their interannual 
fluctuations. Because of the recent emphasis that is being placed on 
juvenile (young-of-year) indices as "action levels" for management 
decisions, this and subsequent reports for this project will also 
critically examine the precision, biases and predictive capabilities 
of the Virginia striped bass juvenile index and attempt to identify 
such measures as may improve its present interpretation and future 
implementation. 
METHODS 
Field sampling was conducted monthly from July through September 
1984 at 18 fixed stations along the shores of the James, York and 
Rappahannock river systems (Fig. 1.1). Although all stations were 
visited during each sampling period, one collection was not made due 
to prohibitively high winds (R24 in September). 
Two replicate seine hauls were made at each station by deploying 
90 , ( b 10% a nominally 100' or 30.5m; commercial seines experience a out 
shrinkage during preservative treatment) bagged 1/4" (0.64cm) mesh 
minnow seine from a small boat parallel to the shoreline at a distance 
2 
of approximately 100'. The net was then hauled to the shoreline by 
simultaneously hand retrieving two haul lines attached by bridles to 
the two seine poles attached to the ends of the net. During the July 
sampling an 8' (2.44m) deep seine was used due to a shipping error on 
the part of the manufacturer, while the normal 6' (1.83m) deep seine 
was used in August and September. During August 13 pairs of comparison 
tows were made in order to evaluate differences in efficiency between 
the two nets. 
All fish taken during the first tow were removed from the net 
and held in water filled buckets until after the second tow. All fish 
collected were identified and counted, and striped bass measured to 
the nearest mm fork length. Salinity (refractometer) and air and water 
temperatures (stem thermometer) were measured between the two hauls. 
Sampling time, tidal stage and weather conditions were recorded at the 
time of each haul. The first sample was also processed in the period 
between the two hauls, allowing for an intervening period of about 15-
20 minutes between hauls. All fishes captured were returned to the 
water at the conclusion of sampling. Further details of the sampling 
procedure are in the report for the 1982 segment (Dias 1982). 
Mean catch rates are contrasted by comparing 95% confidence 
intervals as estimated by ~ two standard errors (square root of the 
variance divided by n) of the mean. Reference to "significant" 
differences between means in this context will be restricted to cases 
of non-overlap by these confidence intervals. 
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RESULTS 
Objective 1: Establish the relative numbers of juvenile striped bass 
(1984 year class) and cohabitant species and quantify 
environmental conditions at the time of collection. 
Transformation and Standardization of Data Set 
A total of 596 young-of- the year striped bass was collected from 
106 seine hauls during the 1984 sampling (Table 1.1), for an overall 
mean catch per seine haul (CPUE) of 5.62, the highest average in the 
12 years sampled. Two hundred and thirty individuals were taken at a 
single station in the Chickahominy River (C1) during the August 
sampling, by far the largest collection made to date. Although this 
station has historically been the most productive location 
(Colvocoresses 1983), during 1984 this sampling site produced 305 or 
over 51% of the total individuals while representing less than 6% of 
the collections made. Obviously, the impact of this single station on 
the overall index of abundance as presently computed (simple 
arithmetic average) is overwhelming. The problem of the index being 
dominated by a relatively few number of stations was noted during the 
previous report, and as suggested the need for an appropriate data 
transformation that might ameliorate this effect was examined. 
The frequency distribution of catch size has been plotted in Fig. 
1.2 for the total data set. The distribution is extremely skewed, with 
4 
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over half of the hauls producing no striped bass and 90% of the 
samples 5 or less individuals. This type of frequency distribution ~s 
often encountered in biological organisms which show contagious 
distributions (Pielou 1977). Since the negative binomial distribution 
has been often shown to provide a good fit to frequency distributions 
of highly contagious organisms, and in particular fishes (Taylor 
1954), a negative binomial was fitted to the data using the maximum 
likelihood method (Bliss and Fisher 1953), with the resultant equation 
and plotted function shown in Fig. 1.2. 
Inasmuch as the negative binomial provides a reasonable fit to 
the observed data, a logarithmic transformation is the appropriate 
method to normalize the data (Sokal and Rohlf 1981). Figure 1.3 shows 
the cumulative percent plotted against catch size for both the raw and 
transformed (ln(x+1)) seine data on a probability scale. This 
graphical method of checking for normality results in a straight line 
if the data are normally distributed (Sokal and Rohlf 1981). The raw 
data are very obviously non-normal, but the logarithmic transformation 
shows good agreement with the normal distribution. Complete 
normalization is of course not possible as the distribution has no 
central tendency. 
In addition to the statistically desirable property of data 
normalization, the logarithmic transformation also moderates the 
effect of the few relatively large numbers on the computation of the 
mean and the variance about that mean. The arithmetic and geometric 
(retransformed logarithmic) means and their confidence intervals as 
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estimated by~ two standard errors are plotted in Fig. 1.4. Because 
the geometric means of such a strongly skewed distribution are much 
smaller than the arithmetic means, for comparative purposes the 
geometric means and confidence interval limits have been scaled up to 
the arithmetic means by multiplication by the ratio of the overall 
respective means. This procedure has the effect of causing the 
geometric mean to be equal to the arithmetic mean when the skewness of 
the data subset is equal to the overall skewness, greater than the 
arithmetic mean when subset skewness is less than overall and less 
than the arithmetic mean when the converse is true. 
For each year's data the ratio of the variance to the mean was 
reduced by the transformation process. Of the 66 possible comparisons 
between annual means, 42 had non-overlapping confidence intervals for 
the geometric means as opposed to 25 for the arithmetic means. The 
extremely large variance associated with the 1984 collections was 
greatly reduced by the transformation. Though in large measure the 
relative rankings of the various annual means remained the same, there 
were notable exceptions, i.e. the geometric mean of the 1984 samples 
was not the largest as was the case with the arithmetic means and the 
1982 and 1983 surveys produced almost identical arithmetic means but 
considerably different geometric means, indicating that the 1982 
frequency distribution was much more skewed than that in 1983. 
From the above it is obvious that the logarithmic transformation 
serves three important functions when applied to the present data set: 
6 
1) it provides a better measure of central tendency, influenced less 
by sporadic large catches, 2) it normalizes the data to the greatest 
extent possible with a conventional transformation and 3) it reduces 
relative sample variation. As such this transformation will be used 
in the present and future analyses for this project, including 
recalculation of earlier indices. In order to make these results as 
compatible as possible with earlier reports and the results of other 
surveys reporting arithmetically calculated indices, the geometric 
means will be adjusted to the arithmetic means by scaling according 
to the overall ratio as discussed above. 
An additional problem encountered in comparing annual index 
values noted during the previous report are biases which may be 
presently incorporated into the data. Sampling effort has not been 
equal either in quantity or in time or space between years, nor have 
gear or sampling technique been constant. As noted previously, the 
variability of catches in the field have made comparisons of 
efficiency between gears and methods thus far ineffective. Effects of 
change in sampling design, however, may be identifiable and at least 
partially correctable. During periods of higher funding levels or 
events of special concern (i.e. tropical storm Agnes in 1972) sampling 
has been extended into .areas and times outside of the normal sampling 
regime. As a result more stations were made outside of the prime 
nursery area and season and the index was artificially depressed. The 
percentage of stations producing striped bass has varied in a 
statistically significant manner with effort (Colvocoresses 1983). In 
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the present report the data base will be reanalyzed on the basis of a 
'primary nursery survey' i.e. only the data collected from the months 
and areas covered during all surveys will be included in the analyses. 
This includes James River data from river mile 24 and above, 
Chickahominy data from the mouth up to mile 3, only tributary data for 
the York system, and Rappahannock data from mile 24 and above for 
survey periods commencing in July through September (data from early 
October is considered as September data if sampling commenced in the 
later month). This method has the disadvantage of reducing sample size 
for the earlier years, but inclusion of all data can obviously lead to 
erroneous conclusions. 
Prior to analyzing the 1984 data two possible sources of bias 
particular to this year must be considered: did the use of a different 
depth seine have a significant effect on the July catch rates, and 
should the extremely variant catch at station C1 in August be treated 
in any special manner? 
As noted above, past attempts at comparing gear efficiencies wi t h 
respect to juvenile striped bass have been thwarted by the low and 
highly variable catch rates encountered in the field. The 1984 
comparison work was therefore done in areas of relatively high 
abundance as identified during the survey, i.e. the Chickahominy and 
Pamunkey Rivers. This strategy was largely successful in that 24 of 26 
hauls made produced striped bass. Seven pairs of comparisons were made 
in the Chickahominy, with the 6' and 8' nets showing respective 
average catches of 20.3 and 20.8 individuals. Inasmuch as the 
8 
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Chickahominy stations possess gently sloping beaches where the lead 
(bottom) line of either net is in contact with the bottom during the 
entire haul, this lack of difference in efficiency is to be expected. 
In the Pamunkey comparisons, however, the 8' net produced a 
considerably higher average (8.3) than the 6' net (3.1). The Pamunkey 
and Mattaponi rivers possess much steeper shorelines than the main 
Chesapeake tr ibutaries, and the seines are initially set in water 
deeper than their own height (the cork line is buoyant enough to 
support the entire net in the water column). It is the refore logical 
that a deeper seine might be more effective under these conditions. 
Because the sample size (6) is not sufficient to warrant the 
generation of an efficiency factor and the application of such a 
factor can be expected to va ry with sampling area topography, any 
adjustments to the July data will have to await more comparison hauls 
and a mapping of station bottom contours (planned for the summer of 
1985). At this point it can only be noted that the Pamunkey and 
Mattaponi July data will in all likelihood be subject to future 
downward revision, which will result in a small decrease in the 
overall index for this year. 
The catches encountered at station C1 in August (150 and 82 
individuals), as may be seen in Fig . 1.2, are sufficiently larger than 
those previous ly encountered to raise concern as to their validity. 
Based on Grubbs' (1969) t es t statistic for outliers, even on the 
transformed scale the larger value represents a strong enough 
variation from the mean t o warrant being considered an outlier 
9 
(P<O.OS), while the smaller one does not. However, as Grubbs has 
noted, extreme variates shou l d not be excluded from a sample unless 
there ~s adequate reason to believe that the value is a result of an 
error of measurement and not simply an extreme manifestation of the 
true population variation. An extremely large seine catch cannot be 
expected to result from deviations in sampling technique. The seining 
protocol has been designed to maximize catch rates and departures from 
this procedure should result in decreased catches. 
Since large catches should result only from high environmental 
concentrations of fishes, the only basis for considering a large catch 
as an invalid sample ~s if such high concentrations are a result of 
unnatural causes. There were no obviously evident differences, 
anthropogenic or otherwise, at the time of these collections to 
account for such high juvenile concentrations. In the absence of any 
known local causes, the possibility of remote artificial enhancement 
of population levels must be considered before either accepting or 
rejecting the data. 
Stocking 
The Virginia Commission of Game and Inland Fisheries has engaged 
in the limited stocking of striped bass juveniles (primarily the James 
River drainage) on a sporadic basis since 1976 (Table 2). There have 
been 17 releases of juveniles raised to a modal length of 2" (51 mm), 
comprising about 1.4 million individuals. One tenth of this number 
10 
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were released during 1984. Three million fry were also released on one 
occasion during 1984 , however this constituted a 'dump' of excess 
individuals with little expectation of measurable survival. Since 
stocking is an obvious measure by which environmental concentrations 
of fishes may be artificially enhanced, these stocking efforts could 
potentially lead to elevated catch rates during the survey. 
The sites at which the releases took place have been plotted in 
Fig. 1.1. The most proximate point of release to station C1 was the 
Walker's Dam site, 19 miles uprive r on the Chickahominy. The fry were 
released 21 river miles distant up the James, while the site of the 
only other sizeable 1984 release (Malvern Hill) is separated by 33 
river miles. All three releases took place approximately two months 
prior to the August Cl samples (Tables 1.1, 1.2). Catch rates at those 
stations located between the exceptional catches and the stocking 
releases taken during the intervening period do not suggest that 
introduced individuals may have been responsible for the high catches. 
Only five fish were taken at the two intermediate James stations 
during the July sampling, and only one fish was taken at C3 in July. 
The July catch at Cl itself was about average for this station and 
time period. None of the August catches at any of the more proximate 
stations were exceptional ( nine fish at station C3 and only one each 
at the two upper James stations). 
The size frequencies of the juvenile striped bass taken during 
the survey also do not support the presence of any significant number 
of stocked individuals in the survey samples, at least as regards the 
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fingerlings. The length frequencies of juvenile striped bass taken at 
stations Cl, C3 and all stations combined are illustrated in Fig. 1.5 
for each sampling period. The hatchery reared individuals were 
released at a modal size not reached by the natural population until 
mid-September, or three months later. Station C3 produced some 
individuals that were large r than average and possibly from the 
stocking effort in the Chickahominy, but the exceptionally large 
catches at Cl were composed strictly of individuals of smaller size. 
The presence of individuals stocked as fry in these catches cannot 
absolutely be discounted, but it is very improbable, even if there was 
exceptional survival from that release, that it's effect would be felt 
so very strongly at only a single point so far removed in time and 
space. 
Since the high August catches at Cl do not appear to be a result 
of stocking and there is no evidence of any other extraordinary cause, 
the most reasonable conclusion 1s that these catches are highly 
variant but legitimate samples of the natural population. From a 
purely statistical point of view, they should be allowed to enter into 
the data base as recorded, and with respect to the overall data set 
this would be the correct procedure. However, since one of the prime 
intents of the present study is the inter-annual comparison of 
juvenile striped bass abundance, the effect of inclusion of these 
values on those comparisons must be considered. Exceptionally large 
catches were not encountered at other time during the 1984 survey, and 
even after transformation the sample variance for this year was 
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proportionally higher than any previously encountered (Fig. 1.4). The 
extreme values appear to be more a result of stochastic process 
(chance) than a reflection of a commensurate increase in general 
abundance. The inclusion of these data, as is, will in all likelihood 
result in an upwardly distorted representation of the true relative 
abundance, but exclus i on wi l l obviously result in a downward 
distortion since C1 has historically been the most consistently 
productive station at this time of year (Colvocoresses 1983). Since 
neither simp l e inclus i on or exclusion are justifiable, modification of 
these values is required. Winsorization, the process of replacing 
outlying data values by their most proximate values in the data set, 
provides a viable alternative to exclusion of data if external 
consideration of the sampling procedure does not warrant it (Sokal and 
Rohlf 1981). This procedure has been followed for the August samples 
at station C1 with a slight modification: since both values were 
recorded at the same time and location they have been adjusted so that 
their average value equals the largest catch previously taken in the 
primary nursery survey (50), while still maintaining the same 
proportionality (150 replaced with 65 and 82 replaced with 35). As 
such the largest catch encountered during the survey remains the 
largest value entered into the data set but does not have such an 
overwhelming influence, and the relative variation between the two 
replicates is maintained. Because winsorization reduces the efficiency 
of statistical comparisons, all means computed from these adjusted 
values are so identified in the following tables. 
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Recalculated annual indices of juvenile striped bass abundance 
based on transformed data taken only from the common sampling area and 
season are given in Table 1.3. The overall pattern is similar to that 
seen with arithmetic averages based on all stations made (Fig. 1.6) 
but the means for the most recent years are proportionally smaller 
than earlier reported when compared to the earlier survey (1967-73). 
1984 Catches 
Based strictly on the catches without consideration of changes in 
sampling technique, 1984 had the third highest index in the 12 years 
sampled. Direct comparisons between the earlier and more recent 
surveys will not be appropriate until differences in catch rates due 
to modifications in methodology can be quantified, but the 1984 index 
1s the highest in recent years and there has apparently been an upward 
trend in juvenile striped bass recruitment in Virginia waters over the 
last four years. 
In contrast to most previous years, during 1984 the highest 
monthly catch rate was seen in August rather than July (Table 1.4), 
despite the use of the deeper seine in July. This may in part be a 
reflection of much of the July and August sampling being done earlier 
in the month than on average, but the catch rates in September were 
significantly higher than average, indicating a allward shift in 
seasonal abundance within the sampling area. 
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The James drainage had the highest overall mean CPUE of the three 
drainages (Table 1.4, Fig. 1.7), but again as in 1982 and 1983 the 
high James drainage index was strictly a reflection of high catches in 
the Chickahominy River. The catch rate in the James proper was again 
lower than in the other large river systems. The high catch rate in 
the Chickahominy was again, as in 1983, strongly dominated by a single 
collection, but in this case the largest collection was taken in the 
the August sample rather than the July sample at station C1 (Fig. 
1.8). During 1984 catches at the James River stations were relatively 
higher in July and September than during August, and there were no 
obvious distributional trends either within or between months (Fig 
1.9). 
The 1984 index for the York drainage was the highest yet recorded 
and only slightly less than that for the James, but the increase was 
almost solely attributable to the Pamunkey River. Catches in the 
Mattaponi in 1984 were low and restricted to the two lowermost 
stations in July, higher and evenly distributed in August, and low 
again with a primarily downstream distribution in September (Fig. 
1.10). In contrast catches were highest in July in the Pamunkey, and 
showed an upriver increase in catch rate in both July and August (Fig. 
1.11).Since the July catch rates in these two rivers may be subject to 
future downward revisions these patterns can be only lightly regarded 
at present, but it is obvious that the distribution and abundance of 
striped bass juveniles in these two adjacent systems in the same 
drainage may have been very different during 1984. 
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The 1984 index in the Rappahannock River, in contrast to all the 
other systems, declined from 1983, but not dramatically so. The 
highest catch rates were encountered at the two uppermost stations in 
July and September, with August catches being lower overall and more 
evenly distributed (Fig. 1.12). The level of sampling effort is not 
intense enough to determine whether a significant change in 
distribution occurred during August or whether this pattern 1s an 
artifact of sampling. 
Cohabitant Species 
Juvenile striped bass comprised 3.8% of the seine catch in 1984 
(Table 1.6). Menhaden, Brevoortia tyrannus, as in previous years, was 
the most abundant spec1es, comprising about a third of the total 
catch. White perch (Morone saxatilis) was again the most commonly 
occurring species and also the species most commonly cooccurring with 
striped bass. Striped bass occurred in 72% of the samples, about the 
same rate of occurrence observed for the spottail shiner (Notropis 
hudsonius) and the tidewater silverside (Menidia beryllina), the two 
other most commonly occurring species. Because striped bass occurred 
in such a high percentage of the catches the ratio between the number 
of cooccurrences observed between striped bass and the other species 
and the number expected if they were independently distributed in the 
catches 1s of little use for evaluating similarities in habitat 
preference • In general, the relationships between the distribution of 
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juvenile striped bass and the other species in the catches is about 
the same as noted for previous years (Colvocoresses 1983). 
Objective 2: Examine relationships between juvenile striped bass, 
cohabitant species,measured or proxy environmental 
parameters, and commercial catch data. 
Relationships to Environmental Parameters 
The vast majority of striped bass taken in the 1984 survey (all 
but 11) came from salinities of less than 5 ppt., as was the case in 
previous years (Table 1.7). As noted in the previous report, this is 
in part a reflection of sampling effort, but catch rates are also 
significantly higher at low salinity. Above 5 ppt. there are no 
definitive differences but an obvious declining trend with respect to 
mean catch rates. 
Catch rates for 1984 with respect to temperature intervals showed 
no pattern or significant differences (Table 1.8). The 1984 data, as 
well as the pooled-across-years data for the primary nursery surveys, 
shows an anomalous low value for the 20-24.9 degree interval, in 
contrast to the total data set (all stations made), which showed a 
consistent decline in abundance with temperature (Colvocoresses 1983). 
In view of that observation, it is probably the values for the 15-19.9 
degree interval that are anomalous;if this highly variable and poorly 
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represented interval is ignored the pattern observed earlier, 
corresponding to a decrease in abundance and catchability as the 
season progresses, is still evident in both the data sets in Table 
1.8. 
Although a strong relationship might be expected between tidal 
stage and fish catch rates along the perimeters of tidal waters, no 
such relationship is evident from the present data. The 1984 striped 
bass catch rates are erratic and h ighly variable with respect to tidal 
stage, while the pooled data are very homogeneous (Table 1.9). The 
absence of a general effect, as noted previously, does not preclude 
the fact that individual sites may be strongly but differentially 
influenced by tide stage. During the next phase of this project the 
data base will be examined for stations at which a sufficient body of 
data is available across tidal stage for single site analysis, but a 
directed sampling effort may be required to sufficiently answer this 
question. 
The wind parameters recorded (velocity and direction) also showed 
no clearly discernable relationship to striped bass catch rates 
(Tables 1.10 and 1.11), but both the 1984 and pooled data sets suggest 
that catch rates may be lower during calm periods. Intuitively this 
may be a reflection of decreased catchability rather than a direct 
effect on abundance. Increased light attenuation and turbidity brought 
about by wind should decrease the ability of the fish to perceive the 
sampling gear. The same line of reasoning leads to the expectation 
that catch rates might vary directly with cloud cover, but the data 
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for both 1984 and the combined set suggest that lowest catch rates 
occur at intermediate levels of shading (Table 1.12). The confidence 
intervals, however, show too much overlap to rule out this being a 
sampling artifact. The trend towards increasing catches as the day 
progresses seen in 1984 and to a lesser extent in the pooled data 
(Table 1.13) is also associated with a high enough variance as to be 
artifactual. Intuitively all of these parameters can be expected to be 
of importance in shallow water environments and cannot be dismissed 
until detailed site-specific studies are made. The translation of wind 
to water turbulence depends on exposure (fetch and direction) and 
water depth, while the importance of general ambient light levels will 
vary with the degree of shoreline shading. 
The multiple regression analysis performed in the previous two 
segments to identify major environmental factors influencing the 
distribution and abundance of juvenile striped bass (Dias 1982, 
Colvocoresses 1983) showed largely the same results. Since the 
relationship between juvenile striped bass catch rates and 
environmental parameters in 1984 were largely the same as in previous 
years, refinement of those models will not be repeated until the next 
project report and will be performed on an alternate year basis 
thereafter unless survey results indicate substantive differences. 
( . 
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Relationships with Cohabitant Species 
Juvenile white perch (Morone americana) have shown very similar 
patterns of distribution to striped bass in this survey, and have also 
been shown to have overlapping food habits in Virginia waters (Dias 
1982, Colvocoresses 1983). In view of the fact that this species 
appears to be the most likely direct competitor with striped bass on 
the Virginia nursery grounds, during this segment the data base was 
examined for evidence of displacement effects between these two 
species. An annual index of juvenile white perch abundance was 
computed in the same manner as for striped bass (Table 1.14). All 
white perch taken in the survey were included in the computation of 
this index, but an examination of the length frequency data shows that 
>99% of these individuals are less than 130 mrn in length, therefore 
this index can be appropriately considered a measurement of juvenile 
abundance. A comparison of the white perch and striped bass annual 
indicies does not show any evidence of competitive displacement. The 
annual indices do not show a strong relationship, but such 
2 
relationship as 1s evident is positive (r = 0.43, P=O.Ol03) (Fig. 
1.13). White perch have shown somewhat different relative abundances 
with respect to distribution within the study area than striped bass 
(Table 1.15), but even when examined on a river by river basis, all 
evident relationships are positive. It 1s therefore more likely that 
abundances of these two species are affected to a greater extent by 
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environmental influences operating on the two species or their food 
supply than by competitive inte r.actions between them. A cursory 
examination of the data base suggests that this relationship may also 
obtain for the other commonly cooccurring species of similar food 
habits. 
Relationship to Commercial Catches 
This was only the fifth consecutive year of the survey since it's 
reinception, therefore no attempt was made to relate the average 
annual catch rate of striped bass to subsequent commercial landings 
using stepwise multiple linear regression following the method of 
Goodyear (1985). Because Virginia landings are composed of several age 
classes two years and older (Loesch and Kriete 1982), landings can 
be properly related to juvenile abundance data only if the latter are 
available for a number of years previous. Since the earlier portion 
of the survey covering seven years (1967-73) could not be properly 
fitted to the data due to a paucity of data points, the more recent 
set is obviously unsuitable for this type of analyses. Adequate 
demonstration of the relationship between the Virginia juvenile 
abundance estimates and landings will have to be deferred until a 
considerably longer time series of data is available. In view of the 
constantly changing effort as a result of management regulations, it 
may well be a considerable period of time before any such effort can 
be reasonably attempted. 
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DISCUSSION AND CONCLUSIONS 
Transformation and standardization of this data base resulted in 
more reliable and precise comparisons of relative abundance of 
juvenile striped bass in Virginia waters, but even after these 
measures have been applied the overall precision of the relative index 
values remains low and serious biases may remain in the data set. Most 
important among these biases may be changes in gear and methodology. 
The earlier survey (1967-1973) utilized a 90' x 6' seine set 
perpendicularly from shore and then swept to shore by bringing the 
deep end around to shore in an arc. During 1980 both 6' and 4' deep 
90' seines were used, again set from shore. Since 1981 a 90' x 6' 
seine has been deployed parallel to shore and then hauled to the 
shoreline (with the current exception in July). Direct comparison of 
values from the present and earlier surveys is very tenuous until 
these methods can be calibrated. An extensive series of comparison 
trials is planned for the summer of 1985 under a separate project. 
Bias introduced due to the the non-random distribution of 
juvenile striped bass in the study area cannot be corrected for using 
the present methodology. There is insufficient physically suitable and 
access-granted shoreline along Virginia's tributaries to permit 
randomization of seining effort. Since selection of stations can 
obviously have a major effect on survey results, catch results must be 
regarded as relative measures only, and not comparable on an absolute 
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scale or expandable into areally expandable estimates of abundance. 
Even the use of index values as relative measures may have been 
compromised by the station changes noted in the preceeding report. 
During the upcoming comparison work effort will be directed so as to 
evaluate whether any of these change s may have resulted in biases 
severe enough to affect the overall interpretation of the survey 
results. 
The abnormally late peak in seasonal abundance seen in the 1984 
survey emphasizes another potential source of bias in the index. 
Because the annua l index is a composite of several sampling periods, 
the timing and duration of movements into and out of the survey area 
can effect the results, i.e. identical sized year classes may result 
in different indices if conditions affecting duration of stay in the 
nursery area differ between years. A.n alternative index which avoids 
this problem 1s the use of the maximal CPUE estimate recorded for any 
sampling period (Loesch and Kriete 1981). The use of a maximal based 
index requires more frequent sampling but over a shorter based period 
of time. In the next project phase the suitability of this 
modification for juvenile striped bass will be examined by comparing 
past maximal indices to seasonally generated indices and evaluating 
the facility of identifying the true period of maximal abundance 
(sampling periodicty will be intensified in the upcoming survey toward 
that end as well as an increase in precision). 
Stocking efforts do not appear to have had any significant effect 
on survey results to this point. More intensive efforts of this nature 
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are in the planning stage, but tentative plans have been made to mark 
subsequent releases with a vital dye in order to differentiate them in 
the catches. VIMS is also in the process of initiating a stock 
identification study which will include James River striped bass. 
Since all of the stocking efforts consisted of individuals derived 
from non-native (Albemarle) populations, it may be possible to 
establish the non-presence or extent of released individuals in the 
present population. 
Despite uncertainty as to the exact relationship between annual 
index values from the present (1981-1984) and earlier (1967-1973,1980) 
surveys and potential biases still remaining in the data set, it is 
evident that 1984 was at least an average and perhaps above average 
year for recruitment of young-of-year striped bass in Virginia waters. 
This is in sharp contrast to reports from the upper Chesapeake Bay, 
where declines in the Maryland index have contributed to a total 
moratorium on the taking of striped bass. This not necessarily a 
paradoxical situation; both the uncoupled fluctuations in the Virginia 
river systems (Fig. 1.7) and similar differences within the Maryland 
tributaries indicate that recruitment rates may be highly variable 
within different regions of the Bay. Goodyear et al. (1985) reported 
evidence for a recent decline in the first year survival rate of 
juvenile striped bass in Maryland waters, but noted that this decline 
was strictly a reflection of changes in the northernmost portions of 
the Maryland survey area. It appears possible that there is presently 
a negative environmental influence on early striped bass survival that 
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is either restricted to or most pronounced in the northern portion of 
the Chesapeake Bay. 
r 
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Table 1.1. Summary of 1984 seine collection data. 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
JULY 
7/ 2 3 M33 7.6 0.5 7 0 95 
3 8.2 7 0 95 
7/ 2 2 M41 9.2 26.7 0.0 7 0 95 
0 9.7 7 0 95 
7/ 2 0 M44 10.2 28.0 o.o 8 0 50 
0 10.5 8 0 50 
7/ 2 0 M47 11.3 28.2 0.0 1 325 5 50 
0 12.7 1 325 5 so 
7/ 3 0 P42 9.6 0.0 7 225 10 0 
0 10.1 7 225 10 0 
7/ 3 9 P44 10.8 28.0 0.0 7 180 5 0 
9 12.3 7 180 5 0 
7/ 3 19 P51 12.0 0.0 1 225 10 10 
24 12.6 1 225 10 10 
7/ 5 7 J27 8.8 25.5 1.0 7 180 15 75 
3 9.3 7 180 15 75 
7/ 5 1 J36 10.3 27 .2 0.0 7 225 15 50 
~,) 0 10.8 7 225 15 50 
7/ 5 0 c 3 12.3 28.8 0.0 1 225 15 25 
1 12.7 1 225 15 25 
7/ 5 17 c 1 13.0 31.0 o.o 1 225 15 25 
18 13.4 1 225 15 25 
7/11 0 J46 8.5 27.0 0.0 1 0 25 
0 8.8 1 0 25 
7/11 1 J57 9.7 28.5 0.0 1 270 10 0 
4 10.2 1 270 10 0 
7/19 1 R24 8.1 10.0 7 360 15 
0 8.6 7 360 15 
7/19 1 R28 9.9 26.8 5.0 7 360 15 
(' 0 10.3 7 360 15 
7/23 4 R50 11.7 28.0 0.0 5 225 5 100 
1 12.2 5 225 5 100 
7/23 3 R44 12.8 29.0 0.0 6 180 15 75 
8 13.2 6 180 15 75 
7/23 1 R37 14.1 30.0 0.0 7 180 15 100 
( 0 14.5 7 180 15 100 
SUBTOTAL 
N 6 140 18 36 14 18 36 28 36 32 
MEAN** 3.89 10.8 28.1 0.92 6.8 183 9.2 48.4 
~ MIN 0 7.6 25.5 o.o 0 0 
MAX 24 14.5 31.0 10.0 15 100 
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Table 1.1. (cont.) 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud ( 
Period Date Striped Sta. Time deg. ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
AUGUST 
8/ 2 5 M33 9.2 26.0 0.0 7 225 10 75 ( 
10 9.7 7 225 10 75 
8/ 2 2 M41 10.3 26.5 0.0 7 225 10 75 
7 10.7 7 225 10 75 
8/ 2 5 M44 11.0 25.5 o.o 7 225 10 75 
0 11.5 7 225 10 75 
8/ 2 3 M47 11.9 29.0 0.0 8 325 10 75 
5 12.2 8 325 10 75 
8/ 3 0 P42 10.0 26.8 0.0 7 180 5 100 
4 10.5 7 180 5 100 
8/ 3 11 P44 10.9 0.0 7 180 5 95 
4 11.2 7 180 5 95 
8/ 3 20 PSI 11.8 27 .s 0.0 7 180 5 75 (' 
4 12.3 7 180 5 75 
8/ 6 2 J27 11.3 31.0 2.0 7 225 5 10 
1 11.6 7 225 5 10 
8/ 6 3 J36 12.2 0.5 7 225 5 10 
0 12 .s 7 225 5 10 
8/ 6 150 c 1 13.5 32.0 0.0 7 225 5 5 ~ 
82 13.9 7 225 5 5 
8/ 6 8 c 3 14.3 29.0 0.0 7 225 5 10 
1 14.4 7 225 5 10 
8/ 7 2 R44 8.0 28.2 0.0 2 180 5 0 
0 8.3 2 180 5 0 
8/ 7 1 RSO 9.0 29.0 0.0 2 180 5 10 (J 
1 9.3 2 180 5 10 
8/ 7 0 R37 11.8 31.0 1.0 5 180 5 5 
0 12.0 5 180 5 5 
8/ 7 2 R28 12.9 32.0 5.5 5 180 5 75 
1 13.3 5 180 5 75 
8/ 7 1 R24 14.2 33.2 6.5 7 180 5 25 
2 14.5 7 180 5 25 
8/13 0 J46 9.7 0.0 7 0 50 
1 9.9 7 0 50 
8/13 0 J57 10.8 31.0 0.0 7 0 50 
1 11.0 7 0 50 
t 
SUBTOTAL 
N 5 339 18 36 15 18 36 32 36 36 
MEAN** 9.42 11.4 29.2 0.86 6.6 231 5.6 45.6 
MIN 0 8.0 25.5 o.o 0 0 
MAX 150 14.5 33.2 6.5 10 100 (, 
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Table 1.1. (cont.) 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
SEPTEMBER 
9/20 3 J27 10.9 26.0 0.0 7 135 10 0 
2 11.3 7 135 10 0 
9/20 3 J36 12.9 25.5 0.0 7 225 10 0 
0 13.4 7 225 10 0 
9/20 7 c 3 14.4 22.2 0.0 1 225 10 o. 
2 14.8 1 225 10 0 
9/20 31 c 1 15.0 27.0 0.0 1 270 10 0 
7 15.5 1 270 10 0 
9/25 3 J46 7.7 23 .o 5.5 7 0 100 
0 8.2 7 0 100 
9/25 10 J57 9.1 23.0 0.0 1 225 5 100 
0 9.5 1 225 5 100 
9/26 2 R37 7.9 23.2 0.0 7 0 50 
0 8.3 7 0 50 
9/26 2 RSO 9.4 25.2 0.0 7 0 50 
2 9.7 7 0 50 
9/26 10 R44 10.0 25.5 o.o 7 325 20 90 
3 10.7 7 325 20 90 
9/26 0 R28 12.2 25.0 0.0 1 360 25 75 
0 12.4 1 360 25 75 
9/27 3 M33 7.3 22.0 0.0 7 325 25 100 
1 7. 7 7 325 25 100 
9/27 0 M44 8.5 22.0 o.o 7 45 25 100 
0 8.8 7 45 25 100 
9/27 0 M47 9.3 22.2 0.0 7 325 20 75 
1 9.8 7 325 20 75 
9/27 0 M41 10.5 22.2 6.5 8 325 20 100 
0 10.8 8 325 20 100 
10/ 3 15 P44 12.8 18.0 1.0 7 360 10 10 
1 13.2 7 360 10 10 
10/ 3 2 P42 13.7 18.0 0.0 7 360 10 0 
0 14.1 7 360 10 0 
10/ 3 2 PSI 15.3 19.0 0.5 7 325 20 0 
5 15.6 7 325 20 0 
SUBTOTAL 
N 5 117 17 34 17 17 34 28 34 34 
MEAN** 3.44 11.2 22.9 0.80 7.0 298 12.9 50.0 
MIN 0 7.3 18.0 0.0 0 0 
MAX 31 15.6 27 .0 6.5 25 100 
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Table 1.1. (cont.) 
Sampling No. Samp. Temp . Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
TOTAL 
N 16 596 53 106 46 53 106 88 106 102 
MEAN** 5.62 11.2 26.5 0.86 6.8 239 9.2 47.9 
MIN 0 7.3 18.0 0.0 0 0 
MAX 150 15.6 33.2 10 .0 25 100 
( 
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Table 1.2. Releases of juvenile striped bass by the Virginia Commision of 
Game and Inland Fisheries. 
Year Date* River Site Mean Size No. 
1984 30 May James Hopewell fry 3,000,000 
12 June Chickahominy Walker's Dam 2" 66,250 
13 June James Malvern Hill 2" 76,745 
17 July James Richmond 2" 498 
1983 NO STOCKING REPORTED 
1982 James Deep bottom 2" 108,640 
James Deep bottom 2" 211 '903 
1981 Chickahominy Walker's Dam 2" 85,000 
Chickahominy Walker's Dam 2" 88,000 
James Deep bottom 2" 86,898 
James Deep bottom 2" 107,050 
1979 2" 74,384 Appomattox Petersburg 
Appomattox Petersburg 2" 32,000 
Chickahominy Walker's Dam 2" 180,959 
James Deep bottom 2" 78,000 
James Deep bottom 2" 51,390 
James Deep bottom 2" 108,142 
Mattaponi Aylett 2" 8,000 
1976 James Deepbottom 2" 23,814 
* dates prior to 1984 are not presently available but were in the same 
period (late May-early July). 
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Table 1.3. Catch of young-of-year striped bass per seine haul 
in primary nursery area summari zed by year (adjusted 
mean = retransformed mean of ln(x+1) * 2.28, the 
ratio of the overall arithmetic and geometric means). 
Year Total Mean Std. Adjust. C.I. N 
ln(x+1) Dev. Mean (.±_ 2 SE) 
1967 219 1.11 0.993 4.61 2. 97-6.77 53 
1968 218 0.96 0.906 3.70 2.50-5.19 66 
1969 219 0.82 0.908 2.91 1.94-4.11 77 
1970 469 1.34 1.115 6.42 4.47-8.93 77 
1971 185 0.81 0.847 2.83 1.95-3.90 80 
1972 103 0.42 0.588 1.19 0. 83-1.59 116 
.< 
1973 139 0.53 0. 790 1.59 0.98-2.32 84 
1980 229 0.75 0.901 2.54 1.70-3.56 89 
1981 165 0.52 0.691 1.57 1.10-2.09 116 
1982 324 0.78 0.968 2. 71 1.86-3.75 106 
1983 300 0.93 0.832 3.48 2.60-4.51 102 
1984 464* 1.07 1.009 4.36 3.18-5.80 106 
Overall 3034 0.81 0.907 2.83 2.55-3.12 1072 
* adjusted figure 
f 
( 
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-Table 1.4. Catch of ya.mg-of-year striped bass per seine haul in the primary nursery area stmmrized by I!Dllth. 
1984 All Years Canbined 
}both Total Mean Std. Adjust. C.I. N Total Mean Std. Adjust. c.r. N 
ln(x+1) Dev. Mean (.:t_ 2 SE) ln(x+1) Dev. Mean (.:t_ 2 SE) 
w July 140 0.99 1.045 3.86 2.05-6.42 36 1«)2 1.08 0.993 4.46 3.77-5.23 336 
\n August 207* 1.22 1.043 5.46 3.18-8.68 36 913 0.82 0.877 2.89 2.41-3.42 321 
September 117 0.99 0.9ll0 3.86 2.17-6.20 34 719 0.57 0.794 1.75 1.45-2.08 415 
0\Terall 464 1.07 1.009 4.36 3.18-5.00 106 3034 0.81 o.~m 2.83 2.55-3.12 1072 
* adjusted figure 
Table 1.5. Catch of young-of-year striped bass per seine haul in the 
primary nursery area summarized by year, drainage and river. 
Drainage 
Year River 
1967 
James Drainage 
James 
Chickahominy 
York Drainage 
Mattaponi 
Pamunkey 
Rappahannock Dr. 
1968 
James Drainage 
James 
Chickahominy 
York Drainage 
Mattaponi 
Pamunkey 
Rappahannock Dr. 
1969 
James Drainage 
James 
Chickahominy 
York Drainage 
Mattaponi 
Pamunkey 
Rappahannock Dr. 
Total Mean 
ln(x+1) 
219 1.11 
112 1.47 
77 1.38 
35 1.63 
18 0.57 
8 0.48 
10 0.69 
89 1.12 
218 0.96 
32 0.50 
22 0.42 
10 0.67 
50 0.92 
36 1.01 
14 0.74 
136 1.40 
219 0.82 
83 0.73 
38 0.50 
45 1.40 
43 0.81 
20 0.69 
23 1.06 
93 0.92 
36 
Std. Adjust. c.r. 
Dev. Mean (.±. 2 SE) 
0.993 4.61 2.97-6.77 
1.080 7.60 3.57-14.4 
1.188 6.75 2.13-16.2 
0.930 9.38 3.18-22.6 
0.806 1.74 0.24-4.12 
0.726 1.39 -0.16-4.07 
0.980 2.28 -0.38- 8.68 
0.926 4. 71 2.51-7.92 
0.906 3.70 2.50-5.19 
0.801 1.50 0.38-3.08 
0.877 1.19 -0.11-3.27 
0.649 2.19 0.46-5.03 
0.798 3.46 1. 77-5.85 
0.786 4.00 1.85-7.28 
0.851 2.51 0.24-6.83 
0. 905 6.98 4.12-11.1 
0.908 2.91 1. 94-4.11 
1.024 2.45 0.93-4.69 
0.869 1.50 0.31-3.24 
1.223 7.01 1.40-21.1 
0.785 2.86 1.37-4.96 
0.639 2.25 0.94-4.10 
1.028 4.33 0.76-12.1 
0.891 3.47 1.82-5.77 
N 
53 
17 
11 
6 
12 
7 
5 
24 
66 
21 
14 
7 
21 
14 
7 
24 
77 
28 
21 
7 
21 
14 
7 
28 
.. 
sf 
{ 
' 
.... . , Table 1.5. (cont.) 
Drainage Total Mean Std. Adjust. c.r. N 
Year River ln(x+l) Dev. Mean (.±_ 2 SE) 
37 
.. , 
Table 1.5. (cont.) 
Drainage Total Mean Std. Adjust. c.r. N 
Year River ln(x+1) Dev. Mean (.±_ 2 SE) 
1973 139 0.53 0. 790 1.59 0.98-2.32 84 
James Drainage 22 0.33 0.675 0.89 0.13-1.90 24 
James 2 0.08 0.224 0.18 -0.06-0.46 18 
Chickahominy 20 1.09 1.001 4.51 0.72-13.1 6 
York Drainage 77 0.89 0.952 3.25 1.47-5.88 24 
Mattaponi 54 0.75 0.982 2.55 0.76-5.40 18 
Pamunkey 23 1.29 0.794 6.01 2.05-13.6 6 
Rappahannock Dr. 40 0.42 0.676 1.21 0.50-2.09 36 
1980 229 0.75 0.901 2.54 1. 70-3 .56 89 
James Drainage 127 1.13 1.032 4.77 2.56-8.00 30 
James 66 0. 93 0.955 3.52 1.55-6.53 21 
Chickahominy 61 1.58 1.117 8.82 2. 99-21.1 9 
York Drainage 87 0.74 0.838 2.51 1.33-4.08 35 
Mattaponi 25 0.59 0.628 1.84 0.85-3.14 21 
Pamunkey 62 0. 97 1.067 3. 72 1.11-8.33 14 
Rappahannock Dr. 15 0.28 0.557 0.75 0.13-1.52 24 
1981 165 0.52 0.691 1.57 1.10-2.09 116 
James Drainage 65 0.42 0.748 1.20 0.45-2.16 38 
James 52 0.44 0.923 1.27 0.07-3.08 20 
Chickahominy 13 0.40 0.513 1.13 0.40-2.07 18 
York Drainage 84 0.72 0.735 2.42 1.52-3.53 48 
Mattaponi 53 0. 83 0.807 2.96 1.49-5.01 24 
Pamunkey 31 0.61 0.654 1.93 0.94-3.21 24 
Rappahannock Dr. 16 0.33 0.433 0.88 0.42-1.43 30 
38 
Table 1.5. (cont.) 
Drainage 
Year River 
1982 
James Drainage 
James 
Chickahominy 
York Drainage 
Mattaponi 
Pamunkey 
Rappahannock Dr. 
1983 
James Drainage 
James 
Chickahominy 
.. ,, York Drainage 
Mattaponi 
Pamunkey 
Rappahannock Dr. 
1984 
James Drainage 
James 
Chickahominy 
York Drainage 
Mattaponi 
Pamunkey 
Rappahannock Dr. 
Total Mean Std. Adjust. 
ln(x+1) Dev. Mean 
324 0.78 0.968 2. 71 
135 0.78 1.075 2.71 
14 0.31 0.500 0.84 
121 1.72 1.313 10.42 
137 0.89 0.947 3.28 
34 0.63 0.697 1.99 
103 1.24 1.131 5.62 
52 0.62 0.860 1.98 
300 0. 93 0.832 3.48 
151 1.08 0.952 4.43 
35 0.71 0.621 2.37 
116 1.81 1.095 11.71 
69 0. 77 0.625 2.63 
36 0.72 0.597 2.41 
33 0. 83 0.674 2.93 
80 0.98 0.938 3.77 
464 1.07 1.009 4.36 
237 1.24 1.158 5.59 
45 0.78 0.739 2.69 
192* 2.16 1.318 17.48 
179 1.13 1.033 4.80 
50 0.79 0.828 2.75 
129 1.59 1.122 8.91 
48 0.75 0.671 2.57 
39 
c.r. 
(.±_ 2 SE) 
1.86-3.75 
1.20-4.85 
0.27-1.55 
3.67-24.8 
1.87-5.17 
0. 93-3 .40 
2.35-$11. 
0.80-3.62 
2.60-4.51 
2.61-6.94 
1.33-3.71 
5.16-24.0 
1.77-3.67 
1.40-3.70 
1.51-4.88 
1.84-6.58 
3.18-5.80 
3.07-9.30 
1.39-4.43 
6.95-40.0 
2. 87-7 .46 
1.31-4.77 
4.31-$16. 
1.48-3.97 
N 
106 
36 
24 
12 
42 
24 
18 
28 
102 
36 
24 
12 
42 
24 
18 
24 
106 
36 
24 
12 
42 
24 
18 
28 
Table 1.5. (cont.) 
Drainage Total Mean Std. Adjust. C.I. N 
Year River ln(x+1) Dev. Mean (± 2 SE) 
All Years Combined 3034 0.81 0.907 2.83 2.55-3.12 1072 
James Drainage 1290 0.85 1.042 3.07 2.50-3.70 347 
James 515 0. 78 0.739 2.69 1.39-4.43 237 
Chickahominy 775* 1.37 1.184 6.66 4.85-8.92 110 
York Drainage 902 0.80 0.821 2.80 2.39-3.25 374 
Mattaponi 439 0.74 0.763 2.48 2.02-3.00 220 
Pamunkey 463 0.89 0.893 3.30 2.55-4.16 154 
Rappahannock Dr. 842 0.77 0.851 2.63 2.20-3.09 351 
* adjusted value 
40 
• 
Table 1.6. Species taken during 1984 seine survey, and their cooccurence in relation to striped bass. 
Number of Individuals Occurences Cooccurences w/ St. Bass 
Pet. Pet. Ratio 
Taxon N Pet. Cum. N Pet. N Occ. Occ. to 
Pet. St. Bass Sp. n Chance 
Brevoortia tyrannus 5758 36.0 36.0 28 26.9 21 28.0 75.0 1.04 
Anchoa mitchilli 1965 12.3 48.3 41 39.4 32 42.7 78.0 1.08 
Leiostomus xanthurus 1641 10.3 58.6 47 45.2 35 46.7 74.5 1.03 
Notropis hudsonius 1075 6.7 65.3 75 72.1 55 73.3 73.3 1.02 
Morone americana 885 5.5 70.8 82 78.8 57 76.0 69.5 0.96 
Hybognathus regius 764 4.8 75.6 54 51.9 40 53.3 74.1 1.03 
Menidia beryllina 641 4.0 79.6 74 71.2 50 66.7 67.6 0.94 
Alosa sapidissima 633 4.0 83.6 30 28.8 19 25.3 63.3 0.88 
~ *Morone saxatilis 610 3.8 87.4 75 72.1 75 100.0 100.0 1.39 f--" 
Menidia menidia 416 2.6 90.0 20 19.2 13 17.3 65.0 0.90 
Membras martinica 239 1.5 91.5 20 19.2 14 18.7 70.0 o. 97 
Alosa aestivalis 239 1.5 93.0 22 21.2 16 21.3 72.7 1.01 
Notropis analostanus 234 1.5 94.5 48 46.2 33 44.0 68.8 0.95 
Fundulus diaphanus 185 1.2 95.7 44 42.3 32 42.7 72.7 1.01 
Nocomis sp. 153 1.0 96.7 2 1.9 2 2.7 100.0 1.39 
Ictalurus punctatus 113 0.7 97.4 24 23.1 20 26.7 83.3 1.16 
Etheostoma olmstedi 108 0.7 98.1 41 39.4 30 40.0 73.2 1.01 
Fundulus heteroclitus 101 0.6 98.7 13 12.5 12 16.0 92.3 1.28 
Trinectes maculatus 82 0.5 99.2 27 26.0 23 30.7 85.2 1.18 
Dorosoma cepedianum 82 0.5 99.7 13 12.5 10 13.3 76.9 1.07 
Lepomis auritus 32 0.2 99.9 9 8.7 2 2.7 22.2 0.31 
Notemigonus crysoleucas 27 0.2 100.1 14 13.5 9 12.0 64.3 0.89 
Micropogonias undulatus 26 0.2 100.3 7 6.7 5 6.7 71.4 0.99 
Fundulus majalis 22 0.1 100.4 6 5.8 4 5.3 66.7 0.92 
Ictalurus catus 20 0.1 100.5 4 3.8 3 4.0 75.0 1.04 
Lepomis gibbosus 15 0.1 100.6 12 11.5 6 8.0 50.0 0.69 
Table 1.6. (cont.) 
Number of Individuals Occurences Cooccurences w/ St. Bass 
Pet. Pet. Ratio 
Taxon N Pet. Cum. N Pet. N Occ. Occ. to 
Pet. St. Bass Sp. n Chance 
Alosa pseudoharengus 11 0.1 100.7 7 6.7 4 5.3 57.1 0.79 
Mugil cephalus 9 0.1 100.8 7 6.7 6 8.0 85.7 1.19 
Anguilla rostrata 9 0.1 100.9 9 8.7 7 9.3 77.8 1.08 
Lepomis microlophus 7 0.0 100.9 3 2.9 2 2.7 66.7 0.92 
Lepomis macrochirus 7 o.o 100.9 7 6.7 4 5.3 57. 1 0.79 
A1osa mediocris 7 0.0 100.9 4 3.8 4 5.3 100.0 1.39 
Pomatomus saltatrix 7 0.0 100.9 4 3.8 4 5.3 100.0 1.39 
Caranx hippos 6 0.0 100.9 2 1.9 2 2.7 100.0 1.39 
..,... Strongylura marina 5 0.0 100.9 5 4.8 5 6.7 100.0 1.39 N 
Perea f1avescens 4 0.0 100.9 4 3.8 3 4.0 75.0 1.04 
Micropterus salmoides 4 0.0 100.9 4 3.8 3 4.0 75.0 1.04 
Gambusia affinis 3 0.0 100.9 2 1.9 2 2.7 100.0 1.39 
Ictalurus nebulosus 2 o.o 100.9 1 1.0 1 1.3 100.0 1.39 
Moxostoma macrolepidotum 2 0.0 100.9 2 1.9 2 2.7 100.0 1.39 
Cyprinus carpio 2 0.0 100.9 2 1.9 2 2.7 100.0 1.39 
Lepomis sp. 1 0.0 100.9 1 1.0 1 1.3 100.0 1.39 
Amia calva 1 o.o 100.9 1 1.0 1 1.3 100.0 1.39 
Syngnathus fuscus 1 0.0 100.9 1 1.0 1 1.3 100.0 1.39 
Noturus insignis 1 0.0 100.9 1 1.0 1 1.3 100.0 1.39 
Opisthonema oglinum 1 0.0 100.9 1 1.0 1 1.3 100.0 1.39 
Paralichthys dentatus 1 0.0 100.9 1 1.0 1 1.3 100.0 1.39 
L6006 100.9 100.9 104 100.0 
... 
. ._ 
:,0 ... ...., 
Table 1. 7. Catch of young-of--year striped bass per seine haul in the primary nursery area Sliimlrized by salinity. 
1984 All Years Canbined 
Salinity Total ~ Std. Adjust. C.I. N Total ~ Std. Adjust. C.I. N 
(ppt.) ln(x+l) Dev. ~ (.±. 2 SE) ln(x+l) Dev. ~ (.±. 2 SE) 
..,.. 
w 
o-4.9 453* 1.14 1.037 4.83 3.46-6.53 94 2635 0.87 0.922 3.16 2.83-3.51 863 
5-9.9 10 0.57 0.534 1.74 0.5~3.35 10 296 0.61 0.860 1.91 1.31-2.61 124 
lD-14.9 1 0.35 0.4~ 0.94 -o.67-4.17 2 77 0.47 0.668 1.38 0.81-2.05 63 
15-19.9 2 0.13 0.200 0.31 -D.10-D.78 11 
464 1.07 1.009 4.36 3.1~5.00 106 3010 0.81 0.~7 2.83 2.56-3.13 1061 
*adjusted figure 
~ 
~ 
' 
Table 1.8. Catch of young-of-year striped bass per seine haul in the primary nursery area Sllllilarized by water 
ta:rperature. 
1984 All Years Canbined 
---
Taq>. Total Mean Std. Adjust. C.I. N Total Mean Std. Adjust. c.r. 
(deg. C) ln(x+1) Dev. Mean (.±_ 2 SE) ln(x+1) Dev. Mean (.±_ 2 SE) 
15-19.9 25 1.24 0.952 5.62 1.35-14.9 6 79 1.01 0.908 4.00 2.05-6.82 
~24.9 29 0.68 0.815 2.21 0.71-4.46 16 335 0.55 0.741 1.67 1.30-2.08 
25-29.9 195 1.09 0.917 4.50 3.0D-6.42 54 1693 0.87 0.924 3.17 2.75-3.61 
3~34.9 146* 1.27 1.354 5.86 1.86-13.7 16 814 1.01 0.989 3.95 3.1lr4.88 
395 1.06 0.994 4.30 3.07-5.81 92 2921 0.83 0.912 2.94 2.64-3.25 
*adjusted figure 
• ' • 
N 
24 
227 
547 
202 
1000 
Table 1. 9. Catch of yoong-of-year striped bass per seine haul in the primary nursery area sumnarized by tidal stage. 
1984 All Years Canbined 
funth Total Mean Std. Adjust. c.r. N Total Mean Std. Adjust. c.r. N 
ln(x+l) Dev. Mean (.±_ 2 SE) 1n(x+1) Dev. Mean (.±_ 2 SE) 
+-- Early Flood 141 1.31 1.324 6.16 2.39-13.0 20 668 0.86 0.959 3.12 2.45-3.89 210 Vl 
M:!x. Flood 4 0.62 0.456 1.96 0.41-4.42 4 245 0.67 0.833 2.19 1.55-2 .93 118 
Late Flood 383 0.70 0.907 2.29 1.65-3.04 142 
High Slack 161 0.74 0.964 2.52 1.43-3.93 56 
Early Ebb 8 0.68 0.627 2.23 0.42-5.25 6 350 0.83 0.879 2.93 2.18-3.80 129 
Max. Ebb 11 1.79 0.573 11.!/J 3.~28.5 2 203 0.79 0.921 2.74 1.~3.90 79 
Late Ebb 292* 1.09 0.958 4.47 3.07-6.24 68 805 0.90 0.893 3.33 2.73-3.99 255 
1-<M Slack 8 0.53 0.830 1.59 -{).31-5.35 6 219 0.78 0.902 2.72 1.82-3.81 83 
Overall 464 1.07 1.009 4.36 3.18-5.80 106 3034 0.81 0.907 2.83 2.55-3.12 1072 
* adjusted figure 
.!'-
(J'\ 
Table 1.10. Catch of young-of-year striped bass per seine haul in the primary nursery area Slllllm"ized by wind 
velocity. 
1984 All Years Canbined 
Wind 
Velocity Total ~ Std. Adjust. c.r. N Total Mean Std. Adjust. c.r. 
(~h) ln(x+1) Dev. Mean (.±. 2 SE) ln(x+1) Dev. Mean (.±. 2 SE) 
o-4 19 0.55 0.597 1.68 0.71-2.97 18 1010 0.71 0.843 2.35 2.oo-2.73 
5-9 201* 1.24 1.115 5.57 3.01-9.37 32 1111 0.85 0.979 3.06 2.51-3.67 
lQ-14 158 1.46 1.019 7.56 4.32-12.4 26 438 0.90 0.918 3.31 2.51-4.25 
15-19 61 1.02 1.023 4.05 1.52-8.29 16 321 0.88 0.935 3.21 2.27-4.35 
2(}-24 21 0.92 0.909 3.45 0.73-8.61 8 84 1.21 0.851 5.36 3.08-8.62 
25-29 4 0.35 0.500 0.94 -o.27-2.90 6 4 0.35 0.500 0.94 -o.27-2.90 
Overall 464 1.07 1.009 4.36 3.18-5.00 106 2968 0.00 0.909 2.81 2.53-3.10 
* adjusted figure 
... 
' 
N 
li>2 
326 
141 
98 
23 
6 
1056 
.p-
-.J 
- M 
..,:: 
Table 1.11. Catch of yoong-of-year striped bass per seine haul in the primary nursery area stmmrized by wind 
direction. 
1984 All Years ~ined 
Directicn 
Fran Total :&9n Std. Adjust. C.I. N Total :&9n Std. Adjust. C.I. 
(degrees) 1n(x+1) Dev. :&9n (.±_ 2 SE) ln(x+l) Dev. Mean (.±_ 2 SE) 
NE (23-67) 0 0.00 0.000 0.00 O.CXH>.OO 2 353 0.67 0.822 2.20 1.68-2.78 
E (68-112) 70 0.51 0.804 1.50 0.7o-2.53 
SE (113-157) 5 1.24 0.203 5.62 3.64-8.25 2 231 0.70 0.931 2.30 1.47-3.31 
s (158-202) 93 1.20 0.893 5.28 2.97-8.61 24 189 1.00 0.881 3.92 2.69-5.47 
sw (203-247) 251* 1.43 1.209 7.23 3.92-12 .3 32 723 1.12 1.119 4.71 3.48-6.19 
w (248-292) 43 1.96 1.156 13.94 2.82-49.3 4 227 1.24 1.~7 5.56 3.39-8.58 
NW (293-337) 33 0.~ 0.819 3.34 1.35-6.42 14 378 0.92 0.841 3.45 2.66-4.36 
N (338-22) 20 0.60 0.869 1.85 0.11-4.88 10 325 0.82 0.915 2.~ 2.08-3.ffl 
CAlM 19 0.55 0.597 1.68 0.71-2.97 18 472 0.63 0.700 1.99 1.59-2.42 
464 1.07 1.009 4.36 3.18-5.00 106 2968 0.00 0.~9 2.81 2.53-3.10 
* adjusted figure 
N 
178 
45 
ffl 
63 
135 
43 
130 
112 
263 
1056 
.j:'-
CX> 
.... 
Table 1.12. Catch of young-of-year striped bass per seine haul in the prinmy nursery area Slllm:U'ized by percent 
cloud cover. 
1984 All Years Canbined 
Cloud 
lliver Total ~ Std. Adjust. C.I. N Total ~ Std. Adjust. C.I. 
(%) ln(x+l) ~. ~ (.±_ 2 SE) ln(x+1) ~ . ~ (+ 2 SE) 
G-19 265* 1.37 1.161 6.74 3.84-11.0 36 9ffl 0.79 0.897 2.75 2.29-3.25 
2G-39 39 1.04 1.227 4.17 0.43-13.1 8 291 0.79 0.896 2.74 1.94-3.69 
LR>-59 9 0.38 0.48) 1.07 0.31-2.05 14 304 0.62 0.856 1.94 1.3&-2.59 
60-79 86 1.33 0.879 6.31 3.52-10.4 20 «>1 0.82 0.896 2.91 2.1&-3.76 
80-100 63 0.93 0.863 3.47 1.77-5.91 24 976 0.91 0.934 3.«> 2.83-4.03 
N 
351 
107 
142 
139 
313 
Overall 462 1.10 1.016 4.55 3.31-6.07 102 2959 0.81 0.905 2.83 2.55-3.12 1052 
* adjusted figure 
~' ~ 
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Table 1.13. Catch of young-of-year striped bass per seine haul in the primary nursery area Slmlm'ized by tinE of 
sampling. 
1984 All Years Canbi.ned 
TinE 
(brs) Total Mean Std. Adjust. c.r. N Total Mean Std. Adjust. C.I. 
(EST) ln(x+1) Dev. Mean (.±_ 2 SE) ln(x+l) Dev. Mean (.±_ 2 SE) 
fr8.9 25 0.66 0.707 2.13 0.85-3.93 17 256 0.76 0.837 2.61 1.89-3.44 
9-11.9 136 0.93 O.'Bh7 3.49 2.22-5.11 49 1368 0.74 0.871 2.52 2.18-2.89 
12-14.9 258* 1.34 1.183 6.41 3.58-10.6 36 1332 0.90 0.973 3.33 2.79-3 .92 
15-17.9 45 2.11 0.994 16.51 4.67-48.5 4 n 1.02 0.922 4.01 1.97-7.04 
18-20.9 1 0.69 2.28 
N 
113 
.560 
376 
22 
1 
Overall 404 1.07 1.009 4.36 3.18-5.00 106 3034 0.81 0.907 2.83 2.55-3.12 1072 
* ad jus ted figure 
Table 1.14. Catch of juvenile white perch per seine haul in the 
primary nursery area summarized by year (adjusted 
mean= retransformed mean of ln(x+1) * 3.70, the 
ratio of the overall arithmetic and geometric means). 
Year Total Mean Std. Adjust. c.r. N 
ln(x+1) Dev. Mean (.±_ 2 SE) 
1967 1908 2.30 1.851 31.92 17.78-55.44 53 
1968 605 1.37 1.411 10.49 6.37-16.33 66 
1969 1380 2.01 1.490 23.08 15.40-33.85 77 
1970 2741 2.32 1.710 32.59 20.92-49.83 77 
1971 1638 1.98 1.548 22.39 14.80-33.13 80 
1972 1388 1.65 1.342 15.04 10.93-20.30 116 
1973 681 1.48 1.204 12.11 8.49-16.83 84 
1980 1730 1.81 1.481 18.25 12.37-26.30 89 
1981 438 0.81 1.062 4.46 3.02- 6.21 116 
1982 698 1.02 1.231 6.37 4.26- 9.06 106 
1983 1108 1.67 1.286 15.35 11.09- 20.84 102 
1984 872 1.55 1.159 13.33 9.92-17.59 106 
Overall 15187 1.60 1.437 14.17 12.67-15.79 1072 
50 
( 
(! 
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Table 1.15. Catch of juvenile white perch per seine haul in the primary 
nursery area summarized by year, drainage and river. 
Drainage Total Mean Std. Adjust. c.r. N 
River ln(x+1) Dev. Mean (t. 2 SE) 
James Drainage 5102 1.53 1.459 12.90 10.51-15.69 347 
James 3550 1.53 1.456 12.85 10.02-16.27 237 
Chickahominy 1552 1.53 1.472 12.99 8.94-18.36 110 
York Drainage 2625 1.20 1.196 8.28 6.90- 9.84 374 
Mattaponi 1090 1.08 1.073 6.91 5.50- 8.54 220 
Pamunkey 1535 1.37 1.337 10.55 7.81-13.94 154 
Rappahannock Dr. 7460 2.11 1.502 25.77 21.42-30.87 351 
All Drainages 15187 1.60 1.437 14.17 12.67-15.79 1072 
51 
Figure 1.1 1984 juvenile striped bass seine survey sampling locations. 
Numeric portion of station designations indicate river mile 
from mouth. Circled letters indicate stocking sites (D, 
Deepbottom; H, Hopewell; M, Malvern Hill; P, Petersburg; R, 
Richmond; W, Walkers Dam). 
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PREFACE 
The research reported herein (and in the 1982 and 1983 annual reports) 
is directly related to Priority III stated in the "Action Plan" (p. 15) of 
the Emergency Striped Bass Study (Anadromous Fish Conservation Act 
Amendment, Public Law 96-118). The amendment was the result of a decline in 
striped bass landings from Maine to North Carolina since the mid-1970's. 
The objectives addressed herein were: 
1. Characterize the composition of striped bass in Virginia's inshore 
fisheries in the Rappahannock River. 
2. Cooperate in a multi-state development of a program to monitor striped 
bass stocks in the United States. 
The composition of striped bass in Virginia's offshore fisheries, and a 
comparison between otoliths and scales for age and growth studies were 
previously reported (Loesch and Kriete 1982, 1983). These studies were 
terminated in 1983, therefore, the results are not repeated herein. 
Our data, in conjunction with those of other states investigating 
coastal stocks of striped bass, will contribute to the general knowledge 
necessary for evaluation of rational management alternatives, both in 
Virginia waters and coastal waters of the eastern United States. 
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SUMMARY 
1 . A total of 221 striped bass was sampled from the Virginia commercial 
fisheries between September 1983 and June 1984. 
2. The catches of striped bass ~ age 3 were dominated by males . 
3. Ages 1 and 2 accounted for 94% of the males and, with the inclusion of 
age 3, 84% of the females from the Rappahannock River Fall pound net 
fishery. Age 2 was the modal age in the gill net fishery. 
4. The 1980 and 1981 year classes contributed 84% of the landings from the 
Fall pound net fishery. 
, 
5. Markets in the Fall of 1983 were divided amdng New York, Pennsylvania, 
Maryland, Virginia and local markets. Because of restrictions, the New 
York portic · " the market dropped to 5% nf ~~9 striped bass shipped 
from Virginla . 
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INTRODUCTION 
Commercial landings of striped bass in Virginia from 1965 to 197 2 
fluctuated from about 554 to 1271 metric tons (MT). A dramatic decrease in 
catches occurred after 1973. For the years 1978 through 1981, commercial 
landings in Virginia averaged about 203 MT. In 1982 and 1983 landings 
averaged 70.4 MT. The decline in Virginia's striped bass landings (Fig. 
2.1) is a typical example of the general situation from Maine to North 
Carolina. Berggren and Lieberman (1978), from a morphological study, 
concluded that the Chesapeake stock was the major contributor (90.8%) to the 
coastal striped bass fisheries, and the Hudson and Roanoke stocks were minor 
contributors. However, the exceptionally strong 1970 year class constituted 
40% of their total sample; this "super" year class was also the major 
contributor to the high Virginia landings in 1972, 1973 and 1974 (Fig. 2.1 ). 
Van Winkle et al. (in press) reanalyzed Berggren and Lieberman's data and 
concluded that stock contributions to the coastal striped bass fishery were 
highly variable. Very _strong year classes in Chesapeake Bay could lead to 
Berggren and Lieberman's conclusion. At other times, the relative abundance 
of the Hudson stock in the coastal fishery could be high, e.g., Van Winkle 
et al. (in press). They estimated that the Hudson stock constituted between 
40% to 50% of the striped bass caught in the Atlantic coastal fishery in 
1975. Regardless of the exact proportion, striped bass production in 
Chesapeake Bay undoubtedly influences the degree of success attained by the 
coastal commercial and sports fisheries. Age and size data, as obtained in 
this study, are used to detect changes in stock composition by comparison to 
existing data bases. 
1 
METHODS 
Samples of striped bass were obtained from gill net and pound net 
catches in the Rappahannock River, at present, the only site of a major 
striped bass fishery in Virginia. Buyers and fishermen were telephoned 
daily during the prime of the season and two to three times a week at other 
times to ascertain the availability of striped bass. When collected, our 
samples of striped bass comprised the entire daily catch because landings 
were always low. 
Fork lengths, weights, and scales were obtained from striped bass at 
the sampling sites. Lengths were measured to the nearest millimeter and 
weights to 0.1 lb. Scales were removed from the area just above the lateral 
line midway between the insertion of the first dorsal fin and the origin of 
the second (see Merriman 1941 ). 
Scales were collected, and prepared for reading, by employing the 
method described by Merriman (1941) except that an acetate sheet replaced a 
glass slide and acetone. All scales were aged using the microcomputer 
program of Frie (1982), as modified for a sonic digitizer-microcomputer 
complex. 
Year classes, other than the 0 year class, were considered to be a year 
older on 1 July because scale annuli form between April and June in Virginia 
waters (Grant 1974). This aging scheme differs from that used in Maryland 
and North Carolina (Harris and Burns 1982) where age is incremented on 1 
January. 
Gill net mesh sizes, and for all gear, total catch and market 
destination, were recorded, whenever possible. 
Statistical inferences are presented as the probability (P) of 
observing a deviation > the observed deviation solely due to chance. 
2 
RESULTS 
A total of 221 striped bass was sampled between September 1983 and Ju ne 
1984 in the Rappahannock River (Table 2.1 ). Most of the samples (68%) wer e 
collected from pound nets in the Fall of 1983. Because of the severe cold 
weather and the formation of river ice, there were no gill net or pound net 
fisheries in the 1983-84 Winter. Additionally, an emergency regulation 
imposed by the Virginia Marine Resources Commission (VMRC) greatly reduced 
the number of striped bass available for sampling. The regulation closed 
the spawning reaches of the James, Pamunkey, Mattaponi, and Rappahannock 
rivers to the taking of striped bass from 1 April through 31 May 1984 . 
Based on season and gear in the 1983-84 fishing season, there wer e four 
striped bass fisheries in the Rappahannock River (Table 2 ~ 2). Each sex was 
divided into two age categories, fish~ age 3 (1980 year class and younger) 
and those~ age 4 (1979 year class and older). The rationale of this 
dichotomy is that most fish~ age 3 have traditionally contributed the 
largest numbers to the Virginia landings and these ages do not fully 
participate in a coastal migration. 
The catches of striped bass ~ age 3 were dominated by males (Table 
2.2). Unlike the findings in 1982 (Loesch and Kriete 1982) and in 1983 
(Loesch and Kriete 1983), there was no statistical evidence to indicate that 
sex ratio was gear dependent (Table 2.3). We believe the result is due to 
the absence of the winter gill net fishery which primarily catches male 
striped bass. There was strong statistical evidence that the sex ratios 
were not independent of gear in 1982 and 1983; however, ther e was an 
important difference between data in the two analyses. In the 1981-1982 
fisheries, females constituted 36.3% of the gill net catches and 14.3% of 
the pound net catches. However, in the 1982- 1983 fisherie s ther e was a 
3 
reversal of gear dependence; females constituted only 17.9% of the gill net 
catches, but their contribution to the pound net fishery rose to 36.7%. The 
reversal was due to the availability of young striped bass, primarily males, 
in the Winter of 1982- 1983. These fish supported a Winter gill net fishery 
in 1982-1983 for which there was no counterpart in the Winter of 1981-1982 
or in 1983-1984. There was also strong statistical evidence that the sex 
ratio was not independent of gear for striped bass ~ age 4 in the 
Rappahannock River fisheries. Approximately 91% of the gill net catches 
were females as opposed to a 63% representation in the pound net fishery. 
The difference is due to the inclusion of large mesh sizes in the Spring 
gill net fishery. In 1984, for ages~ 4, females were again more abundant 
than males, but the data are too few for a reliable analysis. 
Mean lengths and weights for year classes in each of the fisheries 
(Tables 2.4 and 2.5) give insight into the lengths in the fisheries when 
replications are adequate. However, length and weight data from gill net 
catches may be misleading with respect to mean size-at-age in the 
population because: 1) Gill nets are selective for some optimum size, and 
the disparity between the actual and observed mean size-at-age can be large; 
and 2) A variety of gill net mesh sizes were used in the Rappahannock River, 
but the size-specific effort and the selection curves are unknown. 
The only reasonably large sample of striped bass was obtained from the 
Fall pound net fishery. Of the total of 150 fish sampled, 84% were members 
of the 1981 or 1982 year class. Their mean lengths and weights were less 
than those captured in the Fall gill net fishery (Tables 2.4 and 2.5) 
indicating that gill nets selected for larger individuals in the two age 
classes. 
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Fall Fisheries: 1983 
The 1981 year class (age 2) of striped bass was the modal group in the 
1983 Fall pound net fishery (Fig. 2.2). Males of the 1982 year class (age 
1) were also strongly represented. The two age groups accounted for 94% of 
the males, and with the inclusion of the 1980 year class, the three age 
groups represented 84% of the females captured . In contrast to the 1982 and 
1983 fisheries, striped bass were too f ew to support a pound net or gill net 
fishery in the Fall of 1981 (Loesch and Kr iete 1982). 
The poor representation of older fish in the Fall fishery is du e to the 
location of pound nets. The most productive pound nets, with respect to 
striped bass catches, are located between river miles 35 - 50, th e lower 
fringe of the spawning grounds; availability of large striped bass in thi s 
area is mostly limited to the Spring when spawning occurs . 
As in the fall pound net fishery, age 2 striped bass were the modal 
group in the fall gill net fishery, and age 1 fish (1982 year c lass) were 
the second most abundant group. This pattern was also observ ed in 1982 
(Loesch and Kriete 1983), but there was no 1981 Fall gill net fishery for 
comparison. 
A striking difference between the Fall fisheries and the Spring 
fisheries (below) is the abundance of young females in the former fisheries 
relative to the latter. The difference (discussed below) was particularly 
noticeable in the 1982-1983 fisheries. 
Spring Fisheries: 1984 
Although the data were few in 1984, a decrease in age 2 femal es and the 
absence of age 1 females in the Spring pound net fishery (Fig. 2 .4), 
relative to the Fall fish eries, were patterns that also occurred in 1983 
(Loesch and Kriete 1983). These observations tend to suppor t t he 
5 
conclusions of Merriman (1941) and Schaefer (1968) that young females 
migrate along the coast while males remain in Chesapeake Bay. 
Data for the Spring gill net fishery were too few to evaluate (Fig. 
2.5). 
The paucity of data for the spring fisheries (particularly for mature 
fish) in the Rappahannock River in 1984 was a result of the closing of the 
spawning reaches by VMRC from 1 April to 31 May. The closing of the fishery 
for two months dramatically decreased the catch of striped bass in the 
Rappahannock River in 1984. Catch data reported by VMRC (personal 
communication) indicated about a 92% decrease in striped bass landings, from 
17.5 MT in 1983 to only 1.4 MT in 1984. 
Market Destinations and Net Mesh Sizes Employed 
The 19~3-84 market destinations of striped bass landed on the 
Rappahannock River are given in Table 2.6. The market destinations as well 
as the mesh sizes employed are essentially the same as in the 1982 and 1983 
reports (Loesch & Kriete 1982, 1983). As in 1982 and 1983, but to a greater 
degree, numerous striped bass which were caught in the Rappahannock River in 
1984 were sold to local retailers; nevertheless, the larger fish (~ 61cm) 
were shipped to New York City. The quantity of fish sold locally could not 
be verified due to the sporadic nature of these markets. 
Mesh sizes in the Rappahannock River ranged from 79- to 203-mm 
stretched mesh with the smaller sizes employed during the white perch 
fishery. As water temperatures begin to rise, mesh sizes are changed to 
target American shad and larger striped bass. 
All pound nets are constructed of 51-mm stretched mesh in the pound 
head or entrapment portion of the net. 
6 
Conclusions 
General Comments 
Merriman (1941) concluded from an examination of striped bass from Long 
Island and New England waters that many young males remained in Chesapeake 
Bay to spawn while a large proportion of the females of their respective 
cohorts migrated north. Schaefer (1968) reached the same conclusion from an 
investigation of the sex and size composition of striped bass in Long Isl and 
surf waters. Our findings support those conclusions. The representation of 
age 2 females in the 1982 and 1983 Fall pound net fisheries in the 
Rappahannock River was relatively strong in comparison to their presence in 
the Spring fisheries. The 1982- 1983 and 1983-1984 data also indicate that 
age 1 males and females are segregated on a seasonal basis. 
Year-class strength appears to influence the degree of coastal 
migration by young striped bass. Raney (1952) cited several investigations 
that indicated that the proportion of age 2 striped bass in northern waters 
measurably increased when the respective year classes in Chesapeake Bay were 
large. Kriete et al. (1978), based on mark-recapture studies in the late 
1960's and early 1970's, concluded that the percentage of young striped bass 
tagged in Chesapeake Bay tributaries and subsequently recovered outside the 
Bay was related to year - class strength. 
Recommendations 
Monitoring of striped bass abundance in Virginia waters should be 
continued. The occurrence of Fall and Winter fisheries in the 1982-19 83 
season but their absence the previous year and the absence of Winter 
fisheries in 1983-1984 demonstrated the dynamic (opportunistic) nat ure of 
the fisheries. Intermittent or incomplete monitoring could lead to spuri ous 
conclusions and detrimental management strategies. 
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Intensive mark-recapture studies of striped bass are also warranted. 
Such projects were conducted in the past (Kriete et al. 1978; Grant et al. 
1970; and Grant and Joseph 1969), but those studies never encompassed 
coastal waters. Thus, the origin and destination of young striped bass in 
Virginia's ocean-side waters are unknown. Also, emergency regulations 
implemented by the VMRC at the present time (1984) have eliminated the 
coastal fishery and severely restricted the Spring fishery in the 
Rappahannock River. If striped bass in Virginia's coastal and inland waters 
are to be thoroughly monitored, VIMS personnel will have to fish nets or 
accompany hired commercial fishermen. Either alternative will be more 
costly than sampling landings, but the experimental designs would be 
constructed so that sampled fish could be marked and released. These 
studies would provide estimates of population parameters that are not 
presently obtainable (e.g., absolute abundance and exploitation rates). 
8 
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Table 2.1. The numbers of striped bass sampled from the Rappahannock River 
in 1983-1984. 
Pound Net 
Gill Net 
Gill net seasons: 
Fall = November-December 1983 
Spring = February-April 1984 
Pound net seasons: 
Fall = September-December 1983 
Spring = March 1984 
Fall Spring 
150 23 
36 12 
11 
Table 2.2. The numbers of male and female striped bass sampled in the 
Rappahannock River for the 1983-1984 fisheries. 
c 
Ase Season Gear* N M F 
~3 Fall PN 140 99 41 
GN 34 22 1 2 
Spring PN 9 8 1 
GN 10 6 4 
Total 193 135 58 
~· 
>4 Fall PN 10 2 8 
GN 2 1 
Spring PN 1 4 5 9 
GN 2 1 
Total 28 -9 19 
*PN = Pound Net 
GN = Gill Net 
12 
Table 2.3. Chi square (X 2 ) test of independence between sex and gear for 
fish ~ age 3 in the 1983-1984 striped bass fisheries in the 
Rappahannock River. 
Gear 
GN 
PN 
Sum 
*GN: Gill Net 
PN: Pound Net 
X 2 = 1 • 08 w i t h 1 d • f • 
p 0.30 
13 
Male 
28 
107 
135 
Sex 
Female Sum 
16 44 
42 149 
58 19 3 
Table 2.4. Mean fork lengths (L, in mm) and standard errors (SE) for 
striped bass in the Rappahannock River fisheries, 1983-1984. 
Year 
-Season Gear* Class Sex N L SE 
Fall PN 1975 F 810 
1977 F 600 
1978 M 1 597 
F 4 639.0 23.39 
1979 M 1 583 
F 2 565.0 43 
1980 M 4 533.7 25.18 '~ 
F 10 507.6 1 4. 31 
1981 M 65 388.5 4. 7 4 
F 23 416. 1 7 ~ 16 
1982 M 30 349~5 2.95 
F 8 359.7 9. 18 
GN 1978 F 575 
1979 M 1 625 
1980 F 2 498.5 33.50 
1981 M 1 4 423.3 10.25 
F 6 427.2 13. 10 
1982 M 8 360.9 6.05 '" 
F 4 361.0 1 0. 17 
Spring PN 1977 F 1 736 
1978 F 3 731 . 3 38. 1 6 
1979 F 2 622.5 72.50 
1980 M 5 518.2 23.51 
F 3 513.0 18.77 
1981 M 4 440 ~ 2 23.60 
F 1 450 
1982 M 4 371.0 7.41 
645 
,,., 
GN 1977 F 1 
1980 M 1 640 
1981 M 4 453.0 11 • 97 
Spring GN 1981 F 3 463.7 7.54 
1982 M 2 351 .5 11 • 50 
F 1 365 
*PN: Pound Net 
GN: Gill Net 
14 
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Table 2.5. Mean weights (W in kg) and standard errors (SE) 
in the Rappahannock River fisheries, 
Season 
Fall 
Spring 
Spring 
*PN: Pound Net 
GN: Gill Net 
Gear* 
PN 
GN 
PN 
GN 
GN 
Year 
Class 
1975 
1977 
1978 
1979 
1980 
1981 
1982 
1978 
l979 
1980 
1981 
1982 
1977 
1978 
1979 
1980 
1981 
1982 
1977 
1980 
1981 
1981 
1982 
(~) No SE since both weighed the same 
15 
Sex 
F 
F 
M 
F 
M 
F 
M 
F 
M 
F 
M 
F 
F 
M 
F 
M 
F 
M 
F 
F 
F 
F 
M 
F 
M 
F 
M 
F 
M 
M 
F 
M 
F 
1983-1984. 
-N w 
1 6. 1 
1 2.3 
1 2.7 
4 3.3 
1 1.6 
2 2.4 
4 1.9 
10 1 ~ 8 
65 0.8 
23 1.0 
30 0 . 5 
e 0.6 
2.7 
3.3 
2 1.7 
14 1.2 
6 1.1 
8 0.7 
4 0.7 
1 5. 1 
3 5.6 
2 3.6 
5 2 ~ 0 
3 L8 
4 1.2 
1 1.4 
4 0.7 
1 3.6 
1 2.2 
4 1.4 
3 1.5 
2 0.7 
1 0.7 
for s tr i ped bas s 
SE 
0 .32 
0.62 
0.28 
0. 15 
0.03 
0.05 
0 ;02 
0.05 
0.34 
0.07 
0.08 
0.04 
0.06 
1.02 
1.19 
o. 28 
o. 14 
0.22 
0.05 
0. 11 
0 . 07 
(a ) 
~ 
Table 2.6. Market destination, total catch(a), and net mesh sizes employed, by gear, in the 
Rappahannock River striped bass fisheries, 1983-1984. 
Season Gear 
Fall Pound Net 
Gill Net 
Spring Pound Net 
Gill Net 
Mesh Size (mm) 
51 (b) 
83,89,102,108,127 
51 (b) 
79,83,89,102,108 
11 4' 1 24' 1 27' 203 
Total Catch (kg) 
(Gears combined) 
7,588 
41 3 
Market Destination 
New York (20%) 
Pennsylvania (15%) 
Maryland (20%) 
Virginia (15%) 
Local (30%) 
New York (5%) 
Maryland (50%) 
Local (45%) 
~ (a) Data source: Virginia Marine Resources Commission 
(b) In the pound head or the entrapment portion of the net 
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Figure 2 2. Distribution of Striped Bass 
Year Classes by Sex in the Rappahannock River 
Pound Net Samples, Fall 1983. 
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Figure 2.3. Distribution of Striped Bass 
Year Classes by Sex in the Rappahannock River 
Gill Net Samples, Fall 1983. 
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Figure 2.4. Sex Ratios of Striped Bass in the 
Rappahannock River Pound Net Samples, 
Spring 1984. 
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Figure 2.5. Sex Ratios of Striped Bass in the 
Rappahannock River Gill Net Samples, 
Spring 1984. 
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